06 D5 



C o ^ «i <fl 




JAPAN PATENT OFFICE 



PCT/JP03/07189 

# Jt $ 

06.06.03 



&C fE £ tt f 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m ^ n a 

Date of Application: 

a i t f 

Application Number: 
[ST. 10/C] : 



Applicant(s): 



A 



2002^ 6^ 70 

2002-166868 
[JP2002-166868] 



RECD 2 5 JUL 2003 



PCT 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



r'-l 



li : :-'.^ s >:s 

11 



Commissioner, 
Japan Patent Office 



BEST AVAILABLE COP 



2003^ 7 B 9 H 




V 



S$m 2002-166868 



^-v: 1/ 



ass**] 



P-9925 

A61K 31/00 ADU 
6 



[ft*] as ^ 
[*»§*] 



[ft*] 

[»H#] 

[ft*] 

[»J#-5§-] 000006792 

[ft*x«*^] mit&m&r 

[ffc&A] 

[«8ll#^-l 100089244 

[#a±] 

[ft*Xtt*»] 
[»«L;fcft«Aj 

[mS0#-^] 100090516 

[#S±] 

[ft*Xt**$">] 



/JNJIIBT9- 1 0-704 



ffitE# 2003-3054663 



2002-166868 : 2/E 



[WW#*1 100100549 

ym±\ 

limft] 03-3669-6571 

[^mismm^] 012092 

[tott&m] 21.000PJ 

Elffl* 1 
mm**] 1 



ffiSE# 2003-3054663 



2002-166868 



[#§t£] mm* 
nrsa 1 ] jaronw ( i ) : 




CH3 



m^m3] (I) R^tert-rf : -;i/^T^^If^lX{i2^lBm 

4) 3) v>Eu&mto*. mmx-mitu 

5) 4) <DKfcm%j*, m.mf&TK, j^t©-m (a) 

[it 2) 

o 

^ 0)/ P^C0 2 R (A) 

6) 5) <r>KBmm*. i&m&xzPT* fr;vn Kta^u 
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7) 6) <DBj&mm*, m.m&£z>**Z'Mm)tm.&u $^:^v^ 

8) 7) (DRBmya*, ff7-n-yf;V7>*-'>A7a'J Ktl^U 

9) 8) <&»6*to*\ BMKWfcft^U 

10) 9 ) (DBj&mm*. M.m&fcT\'2 - h * y ;w)-7o 

11) 10) ORJSBftfefc, *£3fe#£Tk:7-fe h- h 

12) 11) oafcj^fefc. 7>^-^At^Ti:(S)-2-b'Jxf^yD^ry 

13) 12) ^aemib*. «u6^T^>y^-^*'**s / K^s*&*^ 

14) 13) VEJ&mm*. *^77ft'Jf7Atl^U 

is) i4) ^asift^; mmmmzmmwit-f zmm 

16) 15) OESIt^s ^*£?s^-r^ 

[«t^ 5 ] it ^ i 3 <D\,*?tifr-m^m<oiti£®zm)j£frt lx& 

[0 0 0 1] 
[0 0 0 2] 

mm& j ?foMm.m&t&A,^ m^mm* [mvx&mm K&^x&tz-t 
ttmizm^o 1940^^^-^f Yuy^y^^t-Yr&mt&mtfvmm&b^x 

mmm%2*ix^z> 0 &m&mztix^zycmm%mmm& 
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[0 0 0 3] 

[&mi>*m&: Lxittz mm] 

^ «> tut urn, "tti* jm&fr t-tz %mmn ©gft * mm t -r & 0 

10 0 0 4] 

*&mn, &T<v-m& (i) 

[0 0 0 5] 

Efts] 

CH 3 0 o 



[0 0 0 6] 

ab*o *%m<Dttt Lv»-3B«H±, aT^S (II) 
[0 0 0 7] 




(I) 
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[it 4} 



(CH 3 )3C-02C CH 3 




OH 



(ID 



[0 0 0 8] 



2 ) 1 ) * * „ SH^fitT K tert- ^ ;v v ^WJ;^n i; K t 

3) 2) <DRmm®i*\ imitvj vr^r^^-^A-cabcu 

4) . 3) ©B&Ilft, BMISW-CflMtU 

5) 4) OSJS«!»«:, «ftTt:, ^TO-^ (A) 
[0 0 0 9] 

[ft 5] 



[0 0 10] 

6) 5) <D%jBmm*, m^«tu f r-fe>r;v-7 , t Kta^u 

8) 7) ORJSg©*, x f9-n-yw>t-'fA7n'J Kfc»#U 

9) 8) ORJ&gfcfc, BSKbaifcS^U 

10) 9) <Dm&mm*, &3&fflEr\z2- (vxh+v-*^*^)-^^ 




(A) 
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11) 10) Sti6^TfcT<feh-H;*'fcRJ&*^ 

12) 11) (D&JBMm*^ T>^^^A^#^T^(S)-2-h , ;^;Vvn^^ 

13) 12) jfiHOTETtwhijf-^;v**'>KfcRJi&$^ 

14) 13) o^a&mt^ *f7?ftyf^Ai:ii^u 

15) 14) *«#«t**H«ti:i-*aW^nvb^97-f-^ 

16) 15) WRJ&Mf*, i^ttitS^ (I) 
;£§&^ti$McH« (I) ^Sfr&*r&ft^*^£#^*^*& 
[0 0 11] 

^f&iSOlb^te. ft£ (I) : 

[0 0 12] 



[0 0 13] 
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^fyyfJVi> sec-y^^S> tert-^f-;^ n-^>f^i, XJin 
[0 0 14] 

[0 0 15] 

K&^xmmztizn, mx> ms> susmst, BUBm$%&m'%z< 
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[0 0 16] 
[ft 7] 



O^OH D Ph3P ^He 



OR 



2) TBSCli imidazole He 
3 R 1 = H 



1) DIBAL-H 

2) 503 • Pyr R 2 >s^^v s ^ nTOO 
,i DMSO, HEt 3 0TBS 

" He 

5 R 3 = CH 2 0H 

6 R*= CHO 



NaH 

(MeO) 2 P>^COi t-Bu *. 




4 R = t-BuHe 2 S1 



£ : 2= >95: <5 




He 8 



1) NEta, HsCl 

CHzCh, o;c 

9 



^OTBS 



OTBS liN(H>r) 2 

T -78~°C tPA HO" ^He 

mixtures of sy/> and anti isomers 

1) /reu<NF 

2) S03 ■ Pyr 
DMSO, NEt 3 



OTBS 



reflux 120 h 

9 

He JME 



(EtO)ik^C0 2 He 
19 L 



/j-BuLi 



t-fiu0 2 C He 

10 B 3 = CH 2 0H 

11 R 3 = CKO 

CH3CN + /j-BuLi He 
THF, -78 *C 



i~Bu0 2 C Me 



12 




t-fiu0 2 C Me 



OTES 



cat, 

ethyl enedi anmon i urn 
di acetate 




1) TrOOH + *-Buli 

THF, -78 °C 

2) AcOH, NH4F, aq THF 



15 R 4 = TES Me 

16 R 4 = H 



t-BuO*C 




S0 3 • Pyr 
DHSO, NEt3. 




[0 0 17] 

TBSCl: tert^f-)VV^^)Vi/^)V^U V F (tert-butyldimethylsilyl chlori 
de) 
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DIBAL-H: jMHfcSM V "f* A>T \ —V <k (diisobutylaluminium hydride) 
DMSO: fJV^^^^v K (dimethylsulfoxide) 
NET3: h'jxf;i/7=> (triethylamine) 

HMPA: A^t^f)l/*^7'f)l'T5 K (hexamethylphosphiramide) 
MsCl: jrfi'i'^tfi; K (mesylchloride) 

DABCO: ^vHn'JK (4-^^ f JV7 ^ / 7f JV*-^^ n 

V K) (dabsyl chloride (4- (dimethylamino)azobenzene-4' sulfonyl chloride) 
) 

n-BuLi: n-y^U^-^A (n-butyl 1 ithium) 
TES: f'Jxf;l/^V;i/ (triethylsilyl) 
TrOOH: b U f;M;Vt^v F (tritylperoxide) 
AcOH: IfcM 

TLC: ftUB ^D7h^57'f'- (thin-layer chromatography) 
[0 0 18] 

a 1 ^43it^^tf7o^Jt^fflv^tt^vr;v^;v^^^ 

y»8l©8*^Xf)l' (A) ) t±, J^ITO-^ (A) Hit£*U> 0 

[0 0 19] 
[ft 8] 
o 

(xo, 2 - P ^ C ° 2R (A) 
[0 0 2 0] 

$ff Lv^RlifffBoti3J)"e^>^o Xt±t:^> frWBXk. Xi±mk<n 

ft-frlfo (A) 14, -faj;iti\ ^i^CU^n^t^i^o 

2 -/n^^n/r/M^ox^r^ (x7t;vt LTfiiSil^^iXr;^ 
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, n-^n^, /fv^nk';K n-r/^K 'fVW, sec-:/f-;K 

77^f h (r;v^r;i/*t LTt±, ^f;K n-^ne^ ^v^n^K 

n-yf ;K Xfi-T V if^Jf €»*L4^ ^AOU±J^;io&*a£ Lv>) 

iv>#, ffiv^Jt^tt^nn^^AJ&ifo^n^Xb^bTK^ THF (t^K 

f^S* Lv> 0 }ni&^li50rd»k250t:<3$gIi|j&*S* t < . liBWWtiao^ 

[0 0 2 1] 

t-W-2-rnt , /n;it'- b (27.3g) }:h'jxf;^7 7^f> (2 
4cc) £#D£, 160t;-C203«N-&o «£ES««rffv\ •tert-"7*^ L ;Vv^^;V* 
X^yT-fe^-h (32g) (91%) £f#& 0 
[0 0 2 2] 

-g-J&X^r-A 1 fcistfZ ft&tja 7 ti > «£ 9 £ L X&l&'t Z> Z £ § & 0 
< fiTHF, ^«f-;VJi--r;K DME (if ^-^f ;vx-f ;v) % b* 

'fvyntfjK n-7*^;K ^fV7f;K sec-:/f;K tert.-^;v> n-^>f-;v 
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# s £*tfc CR&S ft* ©-CttJ&v^o #D;i&7mJg£ £ ^^-t^SSti 
-20X:^^60 < C<7)|IH^i tv^o a£#H#IH!fiffiv>& VT)V*)V***; 1 §m.fc 
3L*)mtb*i)K jitl0^f>12^fflO|Efflt?*^o £<DJ:-5fcbT#S>*Lfci* 

[0 0 2 3] 

®i±z<nj&$}&*, *<&»jiifc»Lfcjft^*k fsaanu umm, amkru mvm 
mommmmmz&^mcxfe&L, &m<D#mi:ff^ mmmit-r&z. 

Aizmnx*$t5-1r2>m&, it> 0.1-100mg/kg/B> ff*L<ti> l-20mgAg/H 
> imUX-^-t&m^, M1%, 0.01-10mg/kg/H> IJJKlt 0. l-2mg/kg/S 



ffifiE^ 2 003-3054663 



9&m 2002-166868 ^-v : 11/ 

[0 0 2 4] 

ItUli, Wilt »**iff>H3^W, X»i*«»^*L<tt^*«jBBW^ 

*#t;fcifc#aofc *fs*f* nt^Uo anr> ±fsco^t?*^t in 

tU, 0.1-100 ^g/ml-C****, ®^O^^fflSli^lHJm^^®IS^ffla 
[0 0 2 5]' 

[0 0 2 6] 
[HJfeM 1 1 

[0 0 2 7] 

j^t. i (D&^m^^x^hKmm^t?M-tz>o 

(E) -jc^- ;U7- tKn + f - ;i^-2-^ -fy-i-~ V (3) ( (E) -Ethyl 7-hydroxy-2 
-methy 1-2-heptenate (3) ) (D^fo 

(zch^i/^)]ys^^.)Vzc^-y)-r^) Y ij 7x-J^^*7> (64.40g, 0.178mol 
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!$m 2 0 0 2- 1 6 6 8 6 8 " -X- v : 12/ 

) (D^Olfy^WL (300ml) &~> r h 7t Kn t'7>-2-t-^(2) (14.03g, 0.1 
38mol) £2jnx.T, 9 0rTl. 5B3Flffl«irt-&o MLfcRU 

^>=1 : 5) KXVfrmmmU ^*"r>V3 (25.15g, 0.135mol) W9 8 

lHNMR(CDCl3)*-1.27 (3H, t, J=7.2Hz), 1.48-1.61 (4H, m), 1.82 (3H, s), 
1.99 (1H, bs), 2.20 (2H, q, J=7.3 Hz), 3.64 (2H, t, J=6.3 Hz), 4.17 (2H 

, q, J=7.2Hz), 6.74 (1H, dt, J-1.3, 7.3Hz); 13c NMR(CDC1 3 ) <S=12.3, 14. 

2, 24.7, 28.3, 32.2, 60.4, 62.4, 127.9, 141.9, 168.3; IR (neat) 3421, 29 

35, 1712, 1649, 1271, 1095 cm" 1 , Anal. Calcd for C10H18O3 : C, 64.49; H, 
9.74%. found C, 64. 39 ;H,9.75%. 
[0 0 2 8] 

(E)-Jc^;w-(tert--7^;i/^^ f;V->n^y)-2-^ 1-)V-2-^~?t1-~ Y (4) (( 
E) -Ethyl 7- (tert-butyldimethy Is i loxy) -2-methy l-2-heptenate (4) ) <D&J& 

z-Xy-frZ (13.91g, 0.0748mol) <Dmt^^^>mWi (300ml) K> DMF ( 
^^WJVATU') *43mU ^5^V*-;V (7. 6g, 0. 112mol) << 

^ rv- )vtf%<£ izmm-f & * wt o -e ot, tert-y^ >v s> * ^ v u 

;^nV K (13.5g, 0.0897mol) £*nx.T, 2 0#«#1-&o 
(100ml) fcE^T^x^U ^T«!»«:^^^-e3ia«imL, f&*D*t«*. 

:.^4r-9->=i : 1) ^SitL, ^7^4 (22.i6g, o.o 

739mol) =^JR^ 9 9%"C#^o 

lHNMR(CDCl 3 )^=0.01 (6H, s), 0.86 (9H, s), 1.26 (3H, t, J=7.1Hz), 1.40 
-1.56 (4H, m), 1.79 (3H, s), 2.15 (2H, q, J=7. 1 Hz), 3:58 (2H, t, J=6.0 
Hz), 4.15 (2H, q, J=7.1Hz), 6.72 (1H, dt, J=1.3, 7.5 Hz); 13c NMR(CDC1 3 
)<J=-5.3, 12.3, 14.3, 18.3, 24.9, 25.7, 28.4, 32.4, 60.4, 62.8, 127.8,1 
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42.1, 168.3; IR (neat) 2952, 2931, 1712, 1651, 1255, 1101, 837, 775 cm-1 
; Anal. Calcd for Ci^OsSi: C, 63.95; H, 10.73%. found C, 63.72; H,10. 
48%. 
[0 0 2 9] 

(E)-7-(tert-y^;Vv^f-;Vvn^rv)-2-^^-^^\7 P h-2-oi^-l-^--;i'(5) ( 
(E)-7-(tert-Butyldimethylsiloxy)-2-methylhept-2-en-l-ol (5)) <D^Wu 

J-Xt^W (15.84g, 0.0528mol) O^b^WiM (200ml) 0.95M7jt 
t^y/f^T^^^A-A^^t (139ml, 0.132mol) £ 0 VX^\i 
immW$1-2>o mm&, (7ml, 0.160mol) > mwa-Yvv 

AIOtMW (68.0g,0.211mol) SrflnxT, 3 0MM#t-5 o WSti- h U 
*A l Oyfc*n&£*nn*/i/A (21) £ffiv>T5i§U }#$;£MJ±©*-f-& £ 

(13.60g, 0.0528mol) £lR^i 0 0 

lH NMR(CDC1 3 ) <? = 0.02 (6H, s), 0.86 (9H, s), 1.32-1.43 (2H, m), 1.43-1.6 
0 (2H, m), 1.63 (3H, s), 1.76 (1H, d, J=0.8 Hz), 2.01 (2H, q, J=7.3 Hz), 

3.58 (2H, t, J=6.5 Hz), 3.97 (2H, s), 5.38 (1H, dt J=0.8, 7.0 Hz); 13c 
NMR(CDCl3) d = -5.3, 13.7, 18.4, 25.7, 26.0, 27.2, 32.3, 63.1, 68.9, 126. 
3, 134.8; IR (neat) 3307, 2929, 2858, 1649, 1101, 837, 775 cm-1; HRMS(FA 
B+) Calcd for Ci 4 H 31 0 2 Si:(M+H+), 259.2093. Found :m/z 259.2101. 

10 0 3 0] 

(E) -7- ( ter t- 7 f - )V v * *f- )V v n * v ) -2- ^ )V ^ b -2-J- ^— ;l/ (6) ( (E) -7 
-(tert-Butyldimethylsiloxy)-2-methylhept-2-enal (6)) O^^c 

Tfrx-frS (13.6g) (53ml) h i;jl?-/1/T3 > (36 

.5ml) fcJUx!, OVK^MLtz^ S O3 • fcf 1 ; Vs (25 g) Wtf-ArXfr* 
* 9 sYmn. (53ml) SrO"C"eiinx.T, 1. 5^F^m^i"^o ( 
5ml) *JBV»T*^>*-U t»^tif;K*3iifttHl, &>fP:fc!&*^ 
«»£«fei£Lfc&. &;M*B*-7- h V ^A-eKlt^o h U *7 A £;*>i§ 

, 7Jl/f t K6 (12. 8g) frW 9 4 
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lH NMR(CDCl3) S = 0.02 (6H, s), 0.86 (9H, s), 1.51-1.55 (4H, m), 1.70 (3H 
, s), 2.35 (2H, q, J=6.6 Hz), 3.54-3.65 (2H, m), 6.46 (1H, dt, J=1.3, 7. 
4. Hz) , 9.36 (1H, s); 13c NMR (CDCl3)<?= 5.3, 9.2, 18.3, 24.8, 25.9, 28. 
7, 32.4, 62.7, 139.5, 154.6, 195.2; IR (neat) 2952, 2929, 1691, 1644, 12 
55, 1101, 837, 775 cm" 1 ; HRMS(FAB+) Calcd for Cu^o^Si : (M+H+), 257.1 
937. Found: m/z 257.1932. 
[0 0 3 1] 

(2E, 4E) -tert-y^ )V9- (tert-^ )V V ^f;Vyn^y)^f;W i~-2, 4-yi 
f-- h (7) ((2E,4E )-tert-Butyl 9-(tert-butyldimethylsiloxy)-4-methylno 
na-2,4-dienate (7)) <D&& 

^it-t V y A (155.2mg, 3.88mmol) ©THFII (5ml) H„ 
A/ 9 J**f-fr*Z>*JT*z9—\' (1.257g, 4.94mmol) <^)THFM (15ml) £0 

r-ejnx., gffi-co. 5.i$ra*jrr&o 7*7**1*6 (503.9mg, 1.97mm 

ol) OTHFtI (5ml) £ 0 TCejDx.^ ISfO. 5^M$M-&o 3fMt> 
(15ml) SrE^-C^V^U Wfcfcfttti^-CSBWlffiU 

10) Hi *9 l£U J^^x;V7 (665. 7mg, 1.88mol) *JR^9 6%-CW* 



lH NMR(CDC1 3 ) 8 = 0.02 (6H, s), 0.86 (9H, s), 1.35-1.58 (4H ,m), 1.47 (9H 
, s), 1.72 (3H, s), 2.18 (2H, q, J=7.2 Hz), 3.58 (2H, t, J=6.0 Hz), 5.68 

(1H, d, J=15.6Hz), 5.85 (1H, t, J=7.2 Hz), 7.19 (1H, d, J=15.6Hz); 13 
C NMR(CDCl3) 8= 5.3, 12.2, 18.3, 25.4, 25.9, 28.0, 28.2, 32.4, 62.9, 79. 
9, 117.4, 132.8, 141.4, 148.6, 167.0; IR (neat) 2929, 2858, 1709, 1622, 
1255, 1151, 1101, 835, 775 cnr 1 ; HRMS Calcd for C2()H3803Si: M, 354.2590. 

Found: m/z 354.2488. 

[0 0 3 2] 
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(3E, 5E) -tert- ^ ;V- (2R*) -9- ( tert-^ ^ ;V v ^ ;V v n * v) -2- [ (IS*) -1-fc 
KD^rvxf;v]-4-^f;vy ^-3,5-^^— h (8) ((3E,5E)-tert-Butyl-(2R 
*) -9- (tert-buty ldimethy Is i loxy) -2- [ (IS*) -1-hydroxyethy 1] -4-methy lnona-3 
,5-dienate (8) ) 

y/fV^n^vrr/ (401. 4mg, 3.96mmol) (7)THFit (6.5ml) HM 
PA (1.6ml) fciDx., *®|fcl.53M:/^/w;^tf A-^*1f->fcjfc (2.2ml, 3.3 
7mmol) fcOr-eilDx^ 1 0^tt#f^o jlXt-)V7 (665. 7mg, 1.88mmo 

1) WTHFM (6ml) £-7 StJTilliU 1. 5^it^-r^>o ffiffik, T-fe 
h7WK (2ml, 35.8mmol) £Sn£T- 7 8 'C-Cjjnx-. 3 ^iaj4Jt*^"t*o it*£ 

M«f?« (30mi) ^m^r^^^v, &msiWFWLx-rn'"?3®mmu 

HS§?£ g^m^^:^W>=i : 3 0) K£$#Ji*IHaU T;VK-;Vsyn#8 
a (269. 4mg, 0.677mol) , T;V K-ZUantiftSb (449. lmg, 1.13mmol) £W9 

Syn-aldol 8a: *H NMR(CDCl3) d= 0.02 (6H, s), 0.87 (9H, s), 1.12 (3H, d, 
J=6.3Hz), 1.42 (9H, s), 1.55-1.61 (2H, m), 1.77 (3H, s), 2.14 (2H, q, 
J=7.0 Hz), 2.80 (1H, d, J=3.0 Hz), 3.2 3(1H, dd, J=4.8, 10.0 Hz), 3.59 ( 
2H, t, J=6.3Hz), 4.02-4.05 (1H, m), 5.47 (1H, d, J=10.0 Hz), 5.65 (1H, 
dt, J=15.6, 7.0 Hz), 6.1(1H, d, J=15.6Hz); 13c NMR(CDCl3) d = 5.3, 13.2, 
18.3, 19.9, 25.9, 28.0, 29.1, 32.5, 52.5, 62.5, 68.3, 81.4, 122.8, 129. 
3, 134.4, 138.5, 172.9; IR (neat) 3456, 2954, 2929, 1725, 1706, 1255, 11 
53, 1103, 835, 775 cnr*; HRMS Calcd for C22H42O4S1: M, 398.2852. Found: 
m/z 398.2840. 

Anti-aldol 8b: lH NMR(CDCl3) S = 0.02 (6H, s), 0.8 (9H, s), 1.13 (3H, d, 
J=6.3 Hz), 1.41 (9H, s), 1.53-1.60 (2H, m), 1.78 (3H ,s), 2.13(2H, q, J= 
7.0 Hz), 2.69 (1H, d, J=5.2 Hz), 3.24 (1H, dd, J=7.8, 10.0 Hz), 3.59 (2H 
, t, J=6.3Hz), 3.93-3.98 (1H, m), 5.26 (1H, d, J=10.0 Hz), 5.64 (1H, dt 
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, J=15.6, 7.0 Hz), 6.05 (1H, d, 15.6Hz); 13c NMR(CDCl3) S= 5.3, 13.2, 18 
.3, 20.7, 25.9, 28.0, 29.1, 32.4, 53.9, 62.5, 69.2, 81.3, 123.9, 129.3, 
134.4, 137.4, 172.9; IR (neat) 3446, 2954, 2931, 1730, 1709, 1255, 1155, 

1101, 835, 775 can" 1 ; HRMS Calcd for C22H42O4S1: M, 398.2852. Found: m/z 
398.286062.5, 69.2, 81.3, 123.9, 129.3, 134.4, 137.4, 172.9 
IR(neat)3446, 2954, 2931, 1730, 1709, 1255, 1155, 1101, 835, 775 cnr* 
HRMS Calcd for C22H4204Si :M, 398. 2852. Found:m/z398. 2860 

[0 0 3 3] 

(3E,5E)-tert-^;V-9-(tert-^;V^^f-^vndri/) -2-1(1) 7* >]- 
4_ * ^-3,5-v^- > (9) ((3E, 5E)-tert-Butyl-9-(tert-butyldimethy 

lsiloxy) -2-[(E ) -ethyl idene]-4-methylnona-3, 5-dienate(9)) <D&$L 

T;VK-;V8 (4.03g, 10.13mmol) <om.ft* ^1/>M%L (15ml) fi&MMO 
DMAP (4-(^f^7 5 y)^V v>) , (4.6ml, 33.00mm 

ol) £tinx.T, Jt<D'i%mk*K'*-^ (2.30g, 20.20mmol) O^fc^^V^^ 

(20ml) zovxmz-Xs Wm.x i B#r^tE#i"-i>o mw&, mmmm. (somi) * 

&bti?z* : y<7-Y<D* ? S-Jls'MW. (50ml) DABC0 (5.67g, 50.65mmol 

) zmplx, 100W12 ommmm.-f& 0 mmmm. (somi) £$v> 

-9-^=1 ; 3) KZVftMmWiU YV*->9 (3.31g, 8.71mol) £J|»8 6% 

\ (E : z = 1 5 ; 1) -e#&o 

lH NMR(CDCl3) <? = 0.03 (6H ,s), 0.88 (9H, s), 1.45 (9H, s), 1.56-1.64 (2H 
, m), 1.60 (3H, d, J=0.7 Hz), 1.67 (3H, dd, J-1.0, 7.0 Hz), 2.16 (2H, q, 
J=7.0Hz), 3.61 (2H, t, J=6.4 Hz), 5.68 (1H, dt, J-15.6, 7.0 Hz), 5.89 
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(1H, s), 6.18 (1H, d, J-15.6Hz), 6.78 (1H, q, J=7.0 Hz); 13c NMR(CDC1 3 ) 
<?=-5.3, 14.6, 15.7, 18.3, 26.0, 28.1, 29.1, 32,5, 62.6, 80.3, 122.7 12 
9.6, 132.4, 134.5, 137.5, 137.9, 166.8; IR (neat) 2929, 2858, 1712, 1635 
, 1254, 1173, 1101, 837, 775 curl; HRMS Calcd for C22H40O3S1 :M, 380.274 
7. Found: m/z 380.2727. 
[0 0 3 4] 

(3E,5E)-tert-^^ [(2E)-^^ V Kn*V4-^ ^-3,5-^ 

•7* — KlO) ((3E,5E)-tert-Butyl [(2E) -ethyl i dene] -9-hydroxy-4-methylnona 
-3,5-dienate(10)) 

M7^>-9 (1.30g, 3.41mol) lMff7-n-yW^-')A7D'J 
K-THFil (10.0ml, lO.Ommol) £ O'CTinX-T, gifi-C 3 B^ti#-f&o 
ti^JL Iffiti&ikT (30ml) «rfflv^r^J-V^U 

I s\*y->= 1 : 5) i:«J:l)^ffiIU T^3-/H0 (893.6mg, 3.36m 
ol) £J»9 9%Ti#& 0 

lH NMR(CDC1 3 ) <* = 1.45 (9H, s), 1.60 (3H, s), 1.65-1.71 (6H, m), 2.20 (2H 
, q, J=7.2Hz), 3.64 (2H, t, J=6.5 Hz), 5.68 (1H, dt, J=15. 5, 7.2Hz), 5. 
90 (1H, s), 6.20 (1H, d, J-15.6 Hz), 6.77 (1H ,q, J=7.2Hz); 13c NMR(CDC 
1 3 )5= 14.5, 15.7, 28.1, 29.1, 32.3, 62.4, 80.3, 122.9, 129.1, 132.3, 1 
34.7, 137.4, 138.0, 166.7; IR (neat) 3440, 2978, 2933, 1709, 1633, 1367, 

1254, 1171, 1134 cm-1; HRMS Calcd for C16H26O3: M, 266. 1882. Found: m/z 
266. 1880. 

[0 0 3 5] 

(3E, 5E)-tert-7'^JV' [(2E)-^ V T>^-4-* ^;V-9-*;V 5 9 *-3, 5-v^ 
(11) ((3E,5E)-tert-Butyl [(2E)-ethylidene]-4-methyl-9-formylocta 
-3,5-dienate (11)) 

7;i/n-;H0 (379.0mg, 1.42mmol) (10ml) iZ, h V 
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^;VT^> (0.60ml, 4. 30mmol) «rJPx.> 0t^9L^ S0 3 -\£VP> ( 
452. lmg, 2.84mmol) OV^WJV^^vKil (6ml) * 0VX«toz.X, 1. 
5S#W«E*N-&o jRffM (20ml) *fflwr*.x>*-U 

^n?h^7>f- (5g|$ ftixf^:^^! : 10) KXQfrmtH 
1U T;V7*tKll (376.5mg, 1.42mol) £J&a£ 1 0 0 „ 

lH NMR(CDC1 3 ) <5= 1.45 (9H, s), 1.59 (3H, d, >1.0 Hz), 1.66 (3H, dd, J= 
1.2/ 7.4 Hz), 2.45 (2H, q, J=7.4 Hz), 2.55 (2H, t, J=7.4 Hz), 5.65 (1H, 
dt, J-15.5, 6.5Hz), 5.92 (1H, s), 6.21 (1H, d,J=15.5Hz), 6.78 (1H, q, J 
=7.4 Hz), 9.77( 1H, t, J=1.4Hz); 13c NMR(CDCl3) $= 14.5, 15.6, 28.1, 29 
.2, 31.4, 80.4, 123.8, 127.4, 132.2, 135.6, 137.0, 138.0, 166.7, 188.24; 

IR (neat) 2979, 1724, 1699, 1633, 1279, 1255, 1173, 1134 cm" 1 ; HRMS Cal 
cd for C16H24O3: M, 264.1725. Found: m/z 264.1734. 

[0 0 3 6] 

(3E,5E,9E)-tert-"/f-;V-[(2E)-^f- , J 7*>]-4, 10-v^ ^V-ll-** V * h *V 
-l-«5>-T*#-3,5,9-h iji^v^-^- h (12) ((3E,5E,9E)-tert-Butyl-[(2E)- 
ethyl idene]-4, 10-dimethyl-ll-oxomethoxy-l-undeca-3, 5, 9-trienedioate(12) 
) <D&J& 

Horner-Emmons -xce>X) Wm (4fc£*9 I 2 - (v J- h * 

^V^)-7 P nif^->^^'f-;va.^ > -r;i/ (2- (diethoxy-phosphoryi) -propionic 
acid methyl ester) ) (3.37g, 15.05mmol) ODME'M (30ml) 1.50M:/ 
f^'Jf^A-^tvJKS (8.0ml, 12.0mmol) ^CCt^n^ 1 0»t 
So -C-Of^ T^fc Kll (1.59g, 6.02mmol) ^)DMEII (15ml) ZMMX* 

in*., 0. 5«FH«#i-*o (3 0ml) zm^r?x-y^u 

(SiS ft»xf^:^t>=i : 1 0) fci»>$Mi»«U x^fM2 ( 
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2.01g, 6.02mol) SrflW 1 0 0 

lH NMR(CDCl3) 5=1.45 (9H, s), 1.60 (3H, d, J=0.8 Hz), 1.67 (3H, dd, J-l. 
1. 7.2 Hz), 1.82 (3H, s), 2.23-2.31 (4H, m), 3.71 (3H, s), 5.66 (1H, dt, 
J=15.5 6.5 Hz), 5.92 (1H, s), 6.21 (1H, d, J=15.5 Hz), 6.73-6.81 (2H , 
m); 13c NMR(CDCl3) 5=12.5, 14.5, 15.7, 28.1, 28.7, 31.7, 51.7, 80.3, 123 
.3, 127.9, 128.4, 132.3, 135.0, 137.3, 138.0, 141.6, 166.6, 168.6; IR (n 
eat) 2979, 2852, 1714, 1704, 1650, 1633, 1173, 1133 carl; HRMS Calcd for 

C20H30O4: M, 334.2144. Found: m/z 334.2139; Anal. Calcd for C20H30O: C, 

71.82; H, 9.04%. found C, 72.00; H, 8.64%. 

[0 0 3 7] 

(3E,5E,9E)-tert--/^-;V-12-vTy-[(2E)-^.f-UT y >]-4, 10-i?* f-;V-ll-** 
V K TU -3, 5, 9- h V > h (13) ( (3E , 5E, 9E) -tert-Buty 1-12-cyano- [ (2E 
)-ethyl idene]-4, 10-dimethyl-ll-oxododeca-3, 5, 9-trienoate(13)) 

T^h-H^l/ (0. 040ml, 0.767mmol) ©THFil (2ml) tc N 1.52M7'f-;V 

(0.30ml,0.456mmol) Z-7 8VX»l)\\z.X, 1 Bf 
-f&o fflft®* ^^t-;V12 (84.5mg,0.253mmol) £-8 8 < C-CJ|1&&<, lB*-tz% 

a. mmmwL a&ni) &ffi^-r^>?-u *«w«:»m^/u-c3iEi«imu 

Lfcft, nvh*>? 7*- (SHift' If*^* : ^MJ-> = 1 : 

10) Hi»)^*3HI«U /8-^h~b';;H3 (72.5mg, 0.211mol) £J&^8 4 

lH NMR(CDCl3) 5=1.45 (9H, s), 1.60 (3H, d, J=0.6 Hz), 1.67 (3H, dd, J-l. 

0, 7.1 Hz), 1.82 (3H, d, J=0.6 Hz), 2.31 (2H, q, J=7.2 Hz), 2.41 (2H, q, 
J=7.2-Hz), 3.75 (2H, s), 5.64 (1H, dt, J=15.6, 6.8 Hz), 5.92 (1H, s), 6 

.21 (1H, d, J=15.6 Hz), 6.74 (1H, dt, J-1.0, 7.2 Hz), 6.77 (1H, q, J=7,2 
Hz); 13C NMR(CDCl3) 8= 11.5, 14.5, 15.8, 28.1, 28.3, 29.2, 31.4, 80.43, 
114.2, 123.9, 127.4, 132.1, 135.7, 136.3, 137.0, 138.2, 145.5, 166.5, 1 
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88.2; IR (neat) 2979, 2929, 2256, 1705, 1681, 1639, 1281, 1254, 1169, 11 
34 carl; HRMS Calcd for C21H29NO3: M, 343.2147. Found: m/z 343.2153; Ana 
1. Calcd for C21H29NO3: C, 73.44; H, 8.51; N, 4.08%. found C, 73.53; H, 
8.79; N, 4.08%. 
[0 0 3 8] 

(3E, 5E, 9E, 12E)-tert-7^;V-12-vT /-[(2E)-^?- 'j 7*y]-4, 10- V * 
**V-14-h V^))/i/U*i"<>?rJj-3,5,9,12-7- h 7X/x- h (14) (( 
3E, 5E, 9E, 12E)-tert-Butyl-12-cyano-[(2E) -ethyl idene]-4, 10-dimethyl-ll-oxo 
-14-triethylsi loxypentadeca-3, 5, 9, 12-tetraenoate (14) ) <D&$L 

fij;H3 (73.4mg, 0.214mmol) (D^y^fy^m. (lml) K (S) - 
2- (hi;xf;l/yn^y) yn^-^K T^e-^Am. (1.7mg, 0.0094mmo 

[0 0 3 9] 

(3E, 5E, 9E)-tert-^;V-ll-[2-v T J -3- (1- h V 3-*f-fr v n ^ ~> ^ ~> 
-['(2E)-J.^i; t^]^, 10-v^^;i/-n-^^y «i7 >T*-3,5,9- h 'Ji 
h (15) ((3E,5E,9E)-tert-Butyl-ll-[2-cyano-3-(l-triethylsiloxyethyl)o 
xiranyl] -[(2E)-ethyl idene]-4, 10-dimethyl-ll-oxoundeca-3, 5, 9-trienate(15 

)) <7)&!& 

hV^fr^tZ-isV (0.591g, 2.14mmol) (DTHFjgfjfc (5ml) 1.49M7* 
f;Wf-7A-Adft^f (1.15ml, 1.71mmol) £ - 7 8 r-einx-T, 1 
^■r^o srW-r >140THFMt (5ml) 7 8 rT3jn;U 1 B$ 

^tt#i-^o mmmffi. aomi) ^^t^xyfu ^ig^i^m^^-e^m 

[0 0 4 0] 

(3E, 5E, 9E) -tert- 7* [2- v7y-3-(l-l: Kn^yx^t^fy?-^] 
- [ (2E) -xf- 'j t* > ] -4, 10- v * * V ? > -3, 5, 9- h 'J x * - h (16 
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) ( (3E,5E,9E)-tert-Butyl-ll-[2-cyano-3-(l-hydroxyethyl)oxiranyl] -[(2E) 
-ethyl idenel-4, 10-dimethyl-ll-oxoundeca-3, 5, 9-trienate(16)) <D^rWu 

■XJtf*-> K1507* Y-hV^mW. (8ml) , -T^V^tK (lml) ^ 
iV)^V2* (0.400g, 4.27mmol) *mz.X, 4 B#F B 13i£M-&o 

(20ml) zm^x?*.>ru #fflb*wmx-rn>"?ttitou 4tejc«aw- h; * 

lv^7A^n-7f^57>f- (mmWL ifxf;K^t>=l : 5 
[0 0 4 1] 

(3E, 5E, 9E) -tert-^^-ll- [2-# ;V/^e 4 ;V-3- (1- K n 3f v.xf-;v) 
- ;V] -[ (2E) -if - V 7» > ]-4, 10-^ * ^ ;W11-^- * VIS* Ti3 -3, 5, 9- h V 
y i- h (18) ( (3E, 5E, 9E)-tert-Butyl-ll-[2-carbampyl-3-(l-hydroxyethyl) 
oxiranyl] -[(2E)-ethylidene]-4, 10-dimethyl-ll-oxopentadeca -3, 5,9-trieno 
ate (18)) <D^ 

t KnJf-v-h';;vi6^^«^nvh^77^- (MWIWL SE®^f H 
•9->=l : 2) tlltl. 0 %hfttz"7^ h>i7, fci^Fn^y75 Kl8tf> 
7i^<7)^ ? S-^mU (lml) K> T>^-TtK (0.25ml) £ 0 rtrj!jnx.> 2 
O^a#i-^>o ftffir&& (10ml) £ffiv*T*^?-U tSft^DD^^t 

1) T'MiSL, tKn^yT^ K18 (12.7mg, 0.0290mmol) *5^-ClR^ 
14%t^ 0 

lH NMR(CDCl3) 5-1.35 (3H, d, J=3.2Hz), 1.45 (3H, s), 1.59 (3H, s), 1.67 
(3H d, J=7.0Hz), 1.78 (3H, s), 2.31-2.37 (2H, m), 2.37-2.48 (2H, m), 3.1 
4 (1H, d, J=7.9Hz), 3.68-3.75 (1H, m), 5.67 (1H, dt, J=15.5, 7.3Hz), 5.9 
1 (1H, s), 6.22 (1H, d, J=15.5Hz), 6.41 (1H, s), 6.77 (1H, q, J=7.0Hz), 
7.08 (1H, t, J=6.7Hz): 13c NMR (CDCI3) 5=11.3, 14.4, 15.6, 20.3, 28.1, 
28.9, 31.3, 65.5, 65.5, 66.1, 80.6, 123.4, 127.8, 132.2, 135.0, 135.8, 1 
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37.8, 138.2, 149.7,166.8, 167.3, 192.9: IR (neat) 3419, 3323, 2979, 2931 



, 1709, 1668, 1633, 1597, 1435, 1254, 1169 cm-1 
[0 0 4 2] 

(3E,5E,9E)-tert--7^;V-2-^^-V 7*>-ll-(4-fc Kn + v-4-^ ^;i/-2-**V-6 
-*4MN3-yiT-fcr->*n [3. 1.0]^^^-1-^ /U)-4, 10-v^ ^V-ll-** V ? > 
7"* -3,5,9-h'jxyx-h (l) ( (3E, 5E, 9E) -tert-Buty 1-2-ethyl idene-11- (4-h 
ydroxy-4-methyl-2-oxo-6-oxa-3-aza-bicyclo[3. 1. 0]hex-l-yl) -4, 10-dimethyl- 
ll-oxoundeca-3, 5, 9-tr ienoate (1) ) <D^Wu 

tiKn*vT^Fl8 (ll.7mg, 0. 0256mmol) <7)^b^ ^V^mWi (0.5ml) 
hij^^;VT5> (72^1,0.517mmol) 0V\,Z%r3$Lfz& y S 03-^1; 

i?> (56.2mg, 0.353mmol) W^^fJ^H^yKM (0.3ml) ZOVXtiUz. 

x, 2%fmmw?z> 0 mm&, mmmm domi) zm^x?x->?-u #M* 

(5.2mg, 0.0121mol) fcJDUM 8 

J H NMR (CDCI3) 5=1.48 (9H, s), 1.58 (3H, s), 1.61 (6H, s), 1.72 (3H, d, 
J =7.3Hz), 1.86 (3H, s), 2.28-2.39 (3H, m), 2.25-2.58 (1H, m), 3.87 (1H, 

d, J=2.4Hz), 4.25 (1H, brs), 5.66 (1H, dt, J=7.3, 15.6Hz), 5.87 (1H, s) 
, 6.23 (1H, d, J«15.7Hz), 6.38 (1H, s), 6.78-6.85 (2H ,m): 13c NMR(CDCl3 
)? 5=11.3, 14.3, 15.6, 22.4, 27.9, 28.1, 31.2, 62.2, 64.7, 81.5, 83.7, 
122.8, 128.0, 131.8, 136.0, 136.4, 139.1, 139.4, 146.8, 167.8, 169.5, 18 
9.7: IR(neat)3417, 2979, 2929, 1709, 1682, 1635, 1367, 1284, 1257, 1167, 

1136 cm-1: [«]d 26 +23 (C=0.09, MeOH) : HRMS Calcd for C24H33NO6: M.431 
.2308. Found: m/z 431.2297. 

[0 0 4 3] 

*§&m<Dtt&®<Dm&z&T<r>*mzm.vxmfcLtz 0 
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MLASWm. 5% -m<b^#ffl^T> 3rC*C**Lfc&, MTT (3-(4,5-v^ 
;i/-f T V-;v-2->f ;v)-2, 5-^7 x-;l/f h ,5 4 /'J -)Ayn^ K) ifcHSriDx.S 
«bK2~4H#ffli#*m, 570nm<£l&3^£ifilJ5eb£#^£#fflL£o *<0*t*> * 

o 

[0 0 4 4] 
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m&^m -iw ( i ) : 
CH3 0 0 
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ft #r i$£Ji:M7f]£iR2#i-S!- 
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